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<PATIAL TRANSLATION> 

[0010] [Embodiment mode 1] 

In order that the inventors investigate the factor that worsens the S value (sub threshold 
level coefficient) of TFT, they produced TFT on four different process conditions and 
measured the S value of each TFT. Fig. 8 is a process flow view showing the 
manufacturing process of TFT. 
[0011] 

As shown in Fig. 8, the process flow of TFT comprises: 

the substrate treatment process SI wherein a substrate is washed and 
heat-treated; 

the base film formation process S2 wherein a base film for preventing the 
impurity from diffusing is formed; 

the process S3 wherein an amorphous silicon film is formed on the base film; 
the crystallization process S4 wherein the amorphous silicon fikn ' is 
poly-crystallized; 

the UV oxidation-treatment process S5 for reforming the surface of the 
obtained polycrystal silicon film; 
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the patterning process S6 wherein the polycrystal silicon film is patterned to 
form a semiconductor layer; 

the gate insulating film formation pre-treatment process S7 wherein the surface 
of the semiconductor layer is oxidized with UV light irradiation; 

the process S8 wherein the gate insulating film (the insulating film) is formed; 

the process S9 wherein the gate insulating film is heat-treated; 

the process SIO wherein the gate electrode is formed and the impurity is 
introduced by using the self aryne method; 

the impurity activation process Sll wherein the impurity in semiconductors is 
activated; and 

the process S12 wherein the source / drain electrodes are formed. 

[0012] 

Fig. 9 and Fig. 10 show the cross-sectional diagram of TFT manufactured according to 
this process flow. The TFTs of both Fig. 9 and Fig. 10 are co-planner type, and are top 
gate type that gate electrodes are upwards rather than semiconductor layers. 
[0013] 

In Fig. 9 and Fig. 10, 101 and 201 denote a substrate; 102 and 202, a base film; 103 and 
203, a semiconductor layer comprising a polycrystal silicon film; 104 and 204, a gate 
insulating film. In semiconductor layers 103 and 201, 105 and 205 denote a channel 
forming region; 106 and 206, a source region; 107 and 207, a drain region. The two 
regions 108 and 109, 208 and 209 contiguous to channel forming regions 105 and 205 
are high resistance regions. These high resistance regions have resistivity higher than 
source / drain regions, and have the function to prevent a current from leaking from TFT 
in the OFF state. 
[0014] 

Moreover, 110 and 210 denote a gate electrode; 111 and 211, an oxide film on anode; 
112 and 212, an insulating interlayer; 113 and 213, a source electrode; 114 and 214, a 
drain electrode. In addition, the configuration of gate insulating films 104 and 204 
differ in Fig. 9 and Fig. 10 because of a difference of the conditions of the process SIO. 
Further, n-channel type TFT and p-channel type TFT are formed on the substrates -1 to 
-4, respectively. 
[0015] 

In order to investigate the factor that fluctuates S value, the conditions of the process S9 
and Sll after the gate insulating film formation process S8 are changed suitably, TFT is 
manufactured on the substrate on four different conditions, and each S value is 
measured. Here, the substrates with different process conditions are will be 
distinguished as the substrate -1 and the substrate -2. Hereafter, according to the 
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process flow of Fig. 8, a method of manufacturing a TFT will be explained in detail. 
In addition, TFT with the structure shown in Fig. 9 is manufactured on the substrate -1 
and the substrate -2, and TFT with the structure shown in Fig. 10 is manufactured on the 
substrate -3 and the substrate -4. Moreover, the difference in the structure of TFT is 
based on the process SIO. When there is especially no notice, the same processing is 
performed to substrate -1 to -4. 
[0016] (Substrate treatment process SI) 

At first, 5 inches 1737 glass substrates (made by Corning, Inc.) are prepared as 
substrates 101 and 201. After the substrates 101 and 201 are washed with pure water, 
it is heat-treated at 640 degrees C, cooled to the room temperature over 4 hours, and 
washed with pure water again. 
[0017] (Base film formation process S2) 

Next, base films 201 and 202 are formed on substrates 101 and 201. As a base film, 
TEOS and oxygen (02) are used as a material gas, and a silicon oxide layer is deposited 
in thickness of 200 nm with plasma CVD equipment. The formation conditions are set 
to the substrate temperature of 400 degrees C, pressure 0.3 torr and RF output 300 W, 
and the quantity of gas flow is taken as TEOS 10 seem and oxygen 50 seem. 
[0018] (Amorphous silicon film formation process S3) 

Next, an amorphous silicon layer with a thickness of about 56 nm is deposited on the 
base films 101 and 201 by plasma CVD equipment by using silane (SiH4) as a raw 
material. The formation conditions are set to the substrate temperature of 300 degrees 
C, pressure 0.5 torr, RF output 20 W, and the flow quantity of silane gas 100 seem. 
[0019] (Poly-crystal amorphous silicon film crystallization process S4) 
KrF excimer laser (wavelength of 248 nm) is irradiated on the amorphous silicon film to 
polycrystallize. The laser radiation conditions are set to the atmospheric ambient, and 
the substrate temperature is set to the room temperature. Excimer laser light is 
fabricated into a line in the surface of irradiation by optical system. The scan speed of 
a line beam is set to 1.2 mm/sec, the irradiation energy density set to 355 mJ/cm^ in the 
substrate -1 and -2, to 340 mJ/cm^ in the substrate -3 and -4. When a line excimer 
laser beam is irradiated to an amorphous silicon film, the part is melted instantaneously, 
recrystallized in the solidifying process to converse to a polycrystal silicon film. 
Further, an amorphous silicon film is heated at the temperature of 500 degrees C for 60 
minutes before laser radiation to carry out hydrogen appearance. 
[0020] (UV oxidation-treatment process S5) 

Ultraviolet rays are irradiated for 120 seconds in the state where ozone water is 
contacted on the surface of a polycrystal silicon film using a spin coater, and the surface 
of the polycrystal silicon film is oxidized very thinly. In this case, the substrate 
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temperature is 200 degrees C, and the high-pressure mercury lamp with a wavelength of 

365 nm is used as an ultraviolet line light source. 

[0021] 

UV oxidation-treatment process S5 is to improve hydrophobia of a surface of silicon 
and to control pollution. Since a photoresist with sufficient adhesion can be formed in 
the following patterning process and the photoresist does not contact the surface of 
silicon directly by oxidizing the surface of polycrystal silicon film, the surface can be 
kept pure enough to lower the interface level with a gate insulating film. In addition, 
although the exact thickness of the oxidization coat formed here is unclear, the thickness 
is estimated to be about 1 to 3 nm. 
[0022] (Polycrystal silicon film patterning process S6) 

Then, a patterning mask which consists of the photoresist is formed on the polycrystal 
silicon film, the polycrystal silicon layer is patterned to an island shape by dry etching, 
and semiconductor layers 103 and 203 are formed respectively. CF4 and oxygen are 
used for an etching gas at dry etching, the flow rates are set to CF45O seem and oxygen 
45 seem respectively, and substrate temperature is set to 400 degrees C 
[0023] 

In order to clear the factor in change of S value, different conditions are given to the 
following processes S7, S9 and SIO according to a substrate. The process conditions 
of the substrate -1 to -4 are shown in Table 1. 
[0024] 
[Table 1] 



Process 




Substrate 
temperature 


Substrate 
-1 


Substrate 
-2 


Substrate 
-3 


Substrate 
-4 


Gate insulating film 
formation pre-treatment 
process S7 


UV oxidation S7-1 


200 x: 


X 


X 


X 






Oxide film 
elimination S7-2 


Room 
temperature 




0 






Gate insulating film heat-treatment process S9 


600 x: 


X 


X 


0 


X 


Impurity activation process 

sn 


Laser activation 

sn-1 


ISO'C or room 
temperature 




X 








Heat activation Sll-2 


450 x: 


X 


0 


X 


X 



Gate insulating film formation process S8, Substrate temperature 400X: 
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[0025] 

In Table 1, "O" mark shows that the corresponding process has been performed and " X 
" mark shows that the corresponding process has not been performed. Moreover, the 
substrate temperature of each process is also shown in Table 1 . 
[0026] (Gate insulating film formation pre-treatment process S7) 

This process is to investigate the relation of a process before forming a gate insulating 
film and the change of S value, and consists of the UV oxidization process S7-1 and the 
oxide film elimination process S7-2. In substrates -1 to -3, only oxide film elimination 
process S7-3 is carried out, oxide films of the surfaces of the semiconductor layers 103 
and 203 formed in the UV oxidization process S5 etc. are removed, and the pure 
surfaces of the semiconductor layers are exposed. In the oxide film elimination 
process S7-2, the etchant in which HF diluted to 50 % and H2O2 is mixed to 11 is used 
[0027] 

In the substrate -4, the UV oxidization process S7-1 is carried out before the oxide film 
elimination process S7-2. UV oxidization process S 7-1 here is different from the 
previous UV oxidation-treatment process S5 only in the irradiation time of UV light, 
and the irradiation time is set to 180 seconds. And the oxide film elimination process 
S7-2 is performed in the same way as the substrates -1 to -3, the oxide film of the 
surface of the semiconductor layer 203 formed by the UV oxidization process S5 and 
S7-1, etc. is removed, and the pure surface of the semiconductor layer is exposed. 
[0028] (Gate insulating film formation process S8) 

Next, the insulating film to constitute a gate insulating film is formed. Using SiHa and 
N2O for material gas, the nitrided oxide silicon film is formed by the plasma CVD 
equipment. The formation conditions are set to pressure 0.3 torr, the substrate 
temperature of 400 degrees C and RF output lOOW, and the quantity of gas flow is taken 
as SiH4 set 4 seems and N2O to 400 seems. The thickness of the nitrided oxide silicon 
film is set to 120 nm in the substrates -1 and -2 and set to 150 nm in the substrates -3 
and -4. 

[0029] (Gate insulating film heat-treatment process S9) 

This process is to investigate the influence of the heat-treatment after forming a gate 
insulating film on the S value, carried out only in the substrate -3. As the heating 
conditions, the inside of an electric furnace is set to the nitrogen ambient atmosphere, 
and heat-treated it by the substrate temperature (heating temperature) of 600 degrees C 
and heating-time 120 minutes. 

[0030] (Gate electrode formation and impurity introduction process SIO) 

In this process SIO, the processes differ in the substrates -1 and -2, and the substrate -3 

and -4. First, using Fig. 11, the process SIO for the substrates -1 and -2 is explained. 
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[0 0 3 9] Jftni^-r:t>'<75 K-f :^^XS(c:J;oT, 
Pf=--r;^i>'UMTFT^S:«fifei-5i|t3|{!t:Sl 0 3oy-;^ 
/KU-fV^^lOe, 1 0 7 RO^j^^feiM^ 1 0 8 , 

1 0 9ro^mSJ4PM{cSfe$H-5o U ^^-Y;t>(0 K- 
i^i^mtlU^lc:, i^-hfitmmi0 4. y-h«1Sl 
1 0, ^^^{kfflll 1 l;5S-r^^i LT«lt|-r-5fc«), 
i^ffifci:^^! 0 8 t 1 0 9W#n>'(7)g^l4y-y^/ K 

ymmi 0 6. 1 0 7 ^19 ^>^g:</^oTv^5, 

[0 0 4 0] iJt±(rj;?), mm-it-2[Z7(tir^^- hm 
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fc, la 1 2 ^c*Jv^TlgI 1 0 1 zm^mmi: 
[0 0 4 1] ^r. mm-it-2tmz^wx\ r/u?^ 

(C) iC^m^^Writo 012 (A) liiai 1 (C) 

t-^/s-rSc 012 (A) ^c^DV^■r2 0 4{ixss8t?fig 

'0. 3 0 4' f±2«S<DSfii^^|:J^T'Jg^^iXfc#?LK 

(ommwt{tmxhi>, 2 1 1 li 3 « s <^i^eii6fbxs-c 

mstbfc/-<yTSiaSigffki«2 1 iT$>»), 2 i oii 

[0 0 4 2] RCl, mi 2 (B) (r.T^t-J: #7L« 
<0li®®S^t:K3 0 4 ' -4S#?t-t-.5^^ttT% NMW^«M 
^Sr^-^-rsy K-fcf>^{:: J; oT. ^1^^^*^ 

2 0 3(^^ALfc„ K-fc°>^#x(cii7k* (H2) X 
5%(C%f?U;fcPH3^^fflLfc„ h'-\i°>^iziS 
V^T. i^ffi^{t)»3 0 4' ,211, ^-h«S2 1 0 
^W;^ ^ t UT^fg ^mi^m 2 0 3 {CNM<o:F*6ife 
^1^3 11. 3 1 2j55J^^^tL5, «jK3 1 Sliy >;jS 

[00 4 3] t^^y h:^'y'f->'if{ZX'^xmmm 

^l:M3 0 4' Sr^*i-5„ ^-LT, Pf^-t-^f^/PST F T 
S:«fig-t-5it^?S^S2 0 3^7;*- h HTmSL 

fc. rco^^ii-ey^- (p) ?rsu5-r;^> K-t°^^-r 

5. K-e:^jy^f|:(lJDiimjE8 OkV. RFdi;^5W, 

K-XStt 1 X 1 0 15 ions/ c m2i: Lfco 
[00 4 41 012 (C) (C^i-J;5(-, N^-r;f^/US 
TFT(Dii£>i«:g2 0 3^C:fc•^^T. ^(D±(c^- 

2 1 0 tmmmtm2 1 1 ^ds^a-r^^isic 2 o 5 2 0 
/^wMmi^tti^, ^tz^m<isomm2 0 e 1 2 0 7j;itt 

■<y^mtti:i>^ m<0(D2^(Dmi^2 0 8 t2 0 9(t2 
*^ ^-^/'KH'>ffi^2 0 6, 207J;t)ty>z8 

[0 0 4 5] ^lZP^^:^/l.mTFT<r>^m't^^2 0 3 
ic:;jfn v^i^A-rS, ^-f P^^Y^ /l-mr FT (D^^mi^ 
S2 0 32rSoTWc7;j- h u-:;^ hS:^*-r5.o rco 
I^OPf^^'^/US;TFTWi|£a|^^g2 0 3(±01 2 

(B) ^C±5^^T> l»«Kft)K3 0 4' dS|Sfe*$nfc4^!i 
{CtS^-f^io ^LXmtziCN^r^^/i^mTFTn^^'^i^: 
S2 0 3 i:Sp7^hUi^^ h^ff^^Lf-, ^fcPf- + 

^/H!TFTOiji««:S2 0 3{zt>(c*fL-C, |^<S®S{t 



R3 0 4' tmcmm (311, 312) sr-T^^^rs 

[0 0 4 6] z<r>:^mx\ K- fi-^^ffiic J: fjjif 
n:^?r»ALfc, K- fVi/;</;^(c[i;JC5(| (H2) T-5 
%(c^^r«?L7tB2H65r^ffl Lfc, K-lf i^^^lfemiJDji 
«ffi6 5kV, RFai;0 2OW, SJ:^K-Xa{42 X 1 0 
15ions/cm2i LfCo ^(D K- t'V^^j;! i NSW^M 
4S)tB«3 11,3 1 2(Oaft^S;4sp^(-sjg^;^^^ q 
hi^^:^jumTFT<n^m-if^^2 0 3{CPS{05y-^^ 
«2 0 6, 2 0 7;43ffM$ixfc, *7t±iS<07;^ h U-v^ 

^ <>'-hmii2 1 0, mmmim2 1 Kcio-cjg 

m <0 roffl^ 2 0 8 i 2 0 9 (i^fl;®^f^#-rs;FM#iis 

[0 0 4 7] i^mmfsmtTMsn) ^\z^ siqx^ 
mwm 1 0 3, 2 0 3 [zmx^Mz^m.^ ( y 

Srgttfki-s, rwxs«b</-h^^i^fig|^^05jp 

fi^aawj^SSrPi-iSfc*, u— !Fg14'fkxasil-li: 

fiStt{liXSSll-2C0 2oO:fyfe^^^V>T, sttolCili 
^rJtST't S J; 5 (c Lfco S«-l t a«-3 i:-4(cfj: 

■r?S^4^bXSSll-l^^T/J^^^, SS- 2 liUftgtt^tXgsi 
l-2SrfTo/c. 

[0 0 4 8] i/-ifffitt{bxssii-i-e«, i^-- r^tas 

(C:ttKrF3.dr->-7U— !f (jg?* 2 4 8 n m) SrfflV>, :3i 

!f 7ie^5^fiattB-e«|#c{c/i Sip J: 

2. 2inm/sec(CLT^— y-'(^ai;t>/l^=3f— ^;S5r 1 6 OmJ 
/cm2 tLfCo S«-3<b-4T-(l, 
#ffl^tLfe, ^■LTlSt«tlf-Aro*S^R4r2. 611110 
/sectCLT, .Ba#t3^^,/l.di:-|5^2 0 4mJ/cn.2t Lfc. 

[0 0 4 9] <tfe^, ^ett^t:XSSll-2T-(±, a«-2tC 

*ftT2^#H^4'T'S«ig.S6 0 otT-1 2 0:Jj-;!ras». 

[00 5 0] (gFB^|fe^lKxSS12) 1 ~S«-4 

(c*3V>T®rBll6Mi]^l 1 2, 2 1 2%-?:tt^*tlJi^^L 
fc= S«-li:S«-2i;:*^l,^T^i, SF^^^Ki 1 2 t L 
T, Sfb'>y =>'||^i:^{k'>y 3:<'iKi<D2/iWiteai^ 
Sr^f^Lfc. 3fe-f7°7X^cvDiia{cfci,>T, s«ra 

S3 2 5'C, iE;'3 0. 7 torr, R F tti;^ 3 0 0 Wt L, 
ili|sf;<?';^(c:S i H4 (cSiSsccn) , NH3 (?jfc»3 8sc 
cm) , N2 (sftSS 7sccni) Mit'>D 
2 5 nmCO/S^iC^SKLfc, ftiC, S;tejaS3 0 0°C, 
1£;'31. OStorr, R Ftti;'? 2 0 0 Wi: U, JgJ|Sf;!/xT 
EOS (811:3 5 seem) , O2 (flSi 5 0 0 seem) 
V\ K{b->y =:/))g^9 0 0 nmCOHSlCfigHgUfco 
[0 0 5 1 ] ftii:^. -4«OSrBli^ig:^(-|ig<[^.> 



ilB(-*3V^T, mm^liS 2 J£:hO. 7torr. R 
Fffl;'3 3 0 OWi L, mn:^^i,zs i H4 mMl Oscc 
m) , NH3 (SS* 5 0 seem) . N2 (»Sl:3 3scem) ^ 
Sfl:->U =^^^5 4 0 nmcDlf:§(;:^lKLfco 

[0 0 5 2] (y~^/ h'\^^ >mmMT.mi2) 
^fe-f, mmBmmi 12,21 2fc3>^i5' /wsr 

mtLT, Jl$ 5 0 nmrof^^f^ (T i ) m. W-^ 4 0 

0 nmTyl'5 = '>A (A 1 ) mvti^mmim^ :^y<-y ^ 

(Si) *2aS%asiPLyho ^LT, 5=-^>^/TyU 
^113. 213tV^^ vm^l 114, 214 

[00 5 3] g^ic, 7k^:stia»T'a«ia^ 3 0 o'er- 

1 2 o^^iinfiL-c. 7k^{l2*!!.sS:tfofc, Tk^^kAaafc 

ioT, ^^^*:S1 0 3. 2 0 3^(^^B6^;FSft^-^^ 

^jsa^wt-i'fp^ix^o iii±oxasi~si2^s-cs«- 

l~-4±{c:, ig9Xf±l2l 0{c^-t-«it^;ft-r5N^-^ 

f^iS}§tlfcTFTcoSfit4|<7)m^fi<]#tt^Srl &nm^M. 
■CSil^UTto -2(wjoV^TTFTc7)^-^';t>/^* 
f4 6. 0<imT*fct). f^-r^/ntil4 8. OMmT'fe!?, 
S*S- 3 — 5Wf=•^r^/^«<^llalJffl:fi 6 . 2 ^ m-Cfc 
9 , ^Y^/^*ScollalHi« 8 . 8 Ai mffcofco 

[0 0 5 4] HI, |I|2 1C!ia«-l A<DTFT(OSm. 

<^^J-»*Sr^1-o mUlNf^-Y-^/USTFTcOtt-Cfe 
►3, ia2fiP'?^-\'-*^l'S!TFT(0ffi=Sr*-f. 0 3 

~0 7 — 4(0 K u-Y ^'■a;jjKiD-y— h«J±VG 

ftlft^^^t", 7i*Jlll3~lll7^Ct5V^TNf^•r^^/^TFT 
roiD-VGft|*{4 KU-f^miEl VW^^-C'fcfJ, Pf=--^ 
^yUST F TOID-VGft^li K l^-f i^mjE- 1 Vc^^-g- 
T'fcSo *fclll, 0 2©Sffl[|iia3~6OID-VGfti|6 
Ji » # P) tt 7^ - ^ T 5 o 
[0 0 5 5] iai~S6ic*Lfc7='-^^^5i:, 
-lS.O=S«-4fCOV>T{i, ID-VGft||(^5i:±;iS t) iiSife 
ll^-e. ^(OSffidO. 1-0. 4V/decade<75®ll(c5J-^ 
L, ^(D#<z)SO. 2~0. 3V/decadeW®H^>;i^JLT 

5o flfe:^, S«-2, -atfiiiD-VGfllftcof-^^;^^^ v-a 

KOfflt755^-^^^C/i 9, SftliO. 4~0. 6V/de 
cade(^5J-*L-Cl/^6„ * 1 .'Ctj^ LfcXS^ft t , SffiO 

[0 0 5 6] y- h^^^iSJIXSSSmiC, y- hite 
^fll ('J^- hi^^M5r1«figi-5if6^i*]K^^tf) ic^M 



#58^11-307781 

[0 0 5 7] -|J(C->y =t>^r3l/^(Cf^M$ttfcMOS 

5, J;oTS*S-2^Sffi-3WSffiWiij!jp<7)i!lHf±, y— 

[0 0 5 8] ftii:^, ^B^B«->y => >M$r^B^B{tLfc#M 
h^t\'^O^^^:^^m^^itnXid<0, ESR (m^ 

[0 0 5 9] |JA±0^a*»ib, SiE-2J?'S«-3«)Sfit© 

ts^T-tSo ^Lxmi&micj:i>^mmiLO)miia(Dm 

[0 0 6 0] Sffi(OiiJaroi§SSr*x/Wb-f-5 <!:<*>CO J; 

-rsi, v-h^mmt^^mi^m (#^fB->y ^vir) 

[0 06 1] -:)JX\ S«-2, S«-3T-{±y- hl^^M 

fifeMx®s7ju^{c, s«ia^6 0 o'c-^ApfSiAniat-cv> 

So (^^B^Bi^y 3VI!i) (^(D^^^jffv KSr 

^•ffi^kLT 1/^6*^(4 3 5 0~4 0 O'Cttr^cOtaST'S 

e>, 6 0 o°cosof^&aw^, *^fb*aa«:iii&LT 

fc, sm^^mi-^Zti^X^tj:A^^tzZtA^b. Sfi 
[0 0 6 2] iJJl±w#^;f!i»p>, Sffl:$rii^JP$■^^:^S^^^fc^^> 
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[0 0 6 3] TFrmmnm^iz^ ^~h^Bm\z^^^ 
[0 0 6 4] ^ii^(omm(r>imkc\t^y7( 

^KSr#SiC(S. :^7X-rCVD)£T'Wfi)cMBt(7?S«?a 

««:3 0 0°Ciii±t1-5r<!:;)SM*ti. 

tt3 0 0~6 0 0t:@;«i:$ix5. J;-d-c, *^i|qroS? 

10 0 6 5] lfe^MM^IgX@S10«^(C, iteiStMK^ 

W*Dift^SXSS97)i$>tf bn^o SttfkxssiurML 
ttit:Sll-l;55. ^Sltt^bmsil-2J; <0 * LV^^ t (i 

10 0 6 6] *fc. l^-- !fffi14ft(4^BS#t{Cj:oT^M 

[0 0 6 7] zzxit. y-hmmimi&mT.miiif^<Dx 



755, ^- K^^l^figffiXSieAfKDXS-et^Billfe^li 

S7(C*5^^T, »«-ltZ*5l,NT®?{lil^K^*XSS7-3^^T:b 
JicA»o;t^-§-iC(4, SM;4S0. 4~0. ev/decadeST' 

[ 0 0 6 8 ] y- h^^)^^«^-r5ite^S?MSr^M-r 
SStFT-14. U V®?fkXSS6-^S7-l(Oj;p(C#ig^B->y r: 

>')BI«ffiSr;tlg|«H^|g{kt-5X@tX^{cfc, -ero^sir 

[0 0 6 9] J^i±, S«-l~-4<OSM(^x-^/!i^p3^tf3 

<^^-^^Ml»{cffl^^P,^^5^feit«JK^fi)c^1-sxg 

S^^fklK%l^*-f-5Xa^||Jfe-r5r <!:;4S*a-t? 

[0 0 7 0] * 2 ~* 5 \Z.^-f7. U 3 ;U K# 

tt^s T o 0«S«-4(D N ^> /UM T F 

*2~«51CW|ISIM{41 6Wa!l^;St LTl 6(DTF 
T?rii^•ealJ^Uy5:^iT-fc^), ^2~^5 4^c7)VDtt 

5. *2~*5(OSffl[ (S#Value) 1412 3 S.?/® 

6 (DiD-VG*a(oa:±As 1) a5^^t::*3(t5*ilS<D«troji 

[0 0 7 1] 
[$2] 
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1 S^aluaJ 

1 |V/d0c| 
1 (V0» 1 V) 


VttitVJ 
(VD- 14 V 


tenJ(uAJ 
\ (VD* 1 V) 
(VG» 10 V 


lon^2{uA) 

(V0» 14 V) 

) {VGa 10 V) 


lottJipAJ 
(VD-1 V) 

:VG»-17.S V 


loff_2(pAl 
(VD- 14 V 
(VG.-4.5 V 


lon/tott_t 

) 


lon/loff_2 


/iFEJ(cm2A/s 
(VO- 1 V) 
(YGa 14 V) 


>.FE^1[cni2rt/sJ 
(VO- 1 V> 

(max) 


1 


0.232 


I 0.72 


! 15.212 


1 114.620 


0.26 


1.02 


7.767 


ao5i 


63.45C 


^ S3.9 


2 




i 0.7C 


) U.GQi 


>( 108.000 


0J25 


O.s: 


7.769 


aii4 


60.34€ 


\ 60.8 


3 


0.23S 


i 0.71 


14.04i 


1 104.$50 


0.28 


0.94 


7.70G 


a046 


58.252 


I 59.3 


4 


]] 

1 0.23e 


i Q.6S 


) 14.064 


i 107.730 


0.2S 


0.95 


7.750 


a055 


58.38fi 


59.5 


5 


0.224 


I o.s: 


I 15.71 £ 


117.450 


0.23 


1.02 


7.83S 


ao6i 


63.18C 


63.8 


6 


0.227 


' o.rc 


14.635 


108.110 


0.28 


3.6S 


7.718 


7.467 


59.605 


60.3 


7 


0.234 


1 0.7C 


1S.6W 


117.400 


0.25 


0.9C 


7.795 


aiis 


62.64C 


63.5 


8 


0.22£ 


1 0,55 


17.091 


128.880 


0.23 


0.7S 


7.871 


a235 


67.63S 


6a2 


d 


0.232 




^ 15.303 


119.390 


0.39 


1.04 


7.594 


ao6o 


62.50S 


63.2 


10 


0.236 


0.B2 


14.16C 


104.690 


0.24 


I.Ofl 


7.771 


7.995 


58,995 


59.9 


It 


0.22C 


O.Sfi 


15.339 


114.150 


0.27 


1.13 


7.754 


aoo4 


62.235 


62.6 


12 


0.231 


O.Sfi 


14.012 


109.000 


0.25 


0.95 


7-749 


3.060 


56.362 


56.8 


13 


0.227 


0.83 


15.016 


111.430 


0.44 


1.11 


7.533 


aoo2 


62.842 


64.1 


14 


0.235 


0.82 


13.630 


103.390 


0.27 


1.00 


7.703 


aou 


57.105 




19 


0.225 


0.75 


14.632 


106^ 


0.22 


1.20 


7.823 


7.956 


60.345 


61 4 


16 


0.235 


0.82 


13.814 


103.400 


0.22 


1.05 


7.798 


7933 


58.725 


Ml n 


2 1 










I«3] 




9t*tSTFT 




S-v^ue_1 
[V/dee] 
(VD-1 V) 


vthcv] 

(V0»-14V} 


(V0«-1 V) 
(VG.-10V) 


lon.2(uA| 
(VD— 14 V) 
{VG..10V) 


\aHJlpA] 
(VD»1 V) 
(VG- 17.5 V 


loft_2(pA] 
(VD— 14 V) 
(VG-4.5V) 


IPIV^l0fl_t 


ion/^roa_2 


;iFEJ(cm2A/«] 
(V0--1 V) 
(VG.-14V) 


>*FE_1|cm2^s] 
(VD— 1 V) 

(max) 


1 


0.227 


•1.95 


5.260 


32.398 


3.71 


2.89 


6.152 


7.0SO 


12.7 


32.4 


2 


0.211 


-2.02 


5.328 


32.350 


1.51 


3.30 


6.548 


a99i 


13.6 


32.5 


3 


0.192 


-2.10 


5.268 


31.272 


1.97 


2.38 


6.427 


7.119 


13.7 


31.6 


4 


0.248 


-2.14 


5.332 


31.088 


1.85 


2.67 


6.460 


7.066 


14.1 


31.9 


5 


0.250 


-1.92 


5.564 


34,146 


1.90 


3.04 


6.467 


7.05O 


14.2 


33.3 


8 


0.214 


-2,02 


5.449 


33.008 


1.27 


2.85 


6.633 


7.064 


13.7 


33.0 


7 


0.242 


-1.95 


5.437 


33.997 


1.46 


3.15 


6.571 


7.033 


13.2 


33.9 


8 


0.241 


-1.S7 


5.487 


35.566 


3.81 


2.55 


6.182 


7.144 


12.7 


34.2 


9 


0.259 


-2.61 


3.826 


24.628 


2.03 


4.29 


6.275 


a759 


as 


25.1 


10 


0.270 


-2.09 


4.672 


29.986 


Z^2 


3.97 


6,343 


a87e 


11.2 


30.5 


11 


0.t8S 


-1.96 


4.6S3 


31.041 


2.38 


3.47 


6.291 


6.952 


10.6 


30.5 


12 


0.197 


•1.98 


4.619 


29.101 


1.54 


3.16 


6.477 


&966 


10,3 


29.8 


13 


0.235 


-1.83 


5.264 


34.974 


1.95 


3.40 


6.431 


7.012 


11.6 


3a9 


14 


0.274 


-^01 


5.009 


30.6G0 


1.62 


2.64 


6.490 


7.065 


12.3 


31.7 


15 


0.251 


•1.92 


5.141 


32.794 


2.S9 


2.80 


6.298 


7.06S 


11.8 


32.3 


16 


0.252 


-ZOO 


5.089 


31.847 


^341 


3.31 


6.337 


a983 


11.7 





[0 0 7 3] 
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^V3lUC_1 


vtn(Vj 


Inn IfiiAl 




















(VD" 14 V) 




/\/rV VA 
\Vl^a 1* VJ 


(VD» 1 V) 


\V\J» 14 VJ 


lon/Ioff^i 


lon/Ipfl_2 


<VO» 1 V) 


(VO- 1 V) 








(VG" 10 V) 


(V(j» lU VJ 


JVVi^* 1 / ,3 V 


/l/^ 4 St \A 






(VG» 1 4 V) 


(max) 


1 


0.209 


0.62 


21 .433 


141 .490 


0.83 


118.49 


7.412 


6.077 


6G.4 


69.0 


2 


0^30 


0.77 


18.144 


119.460 


1.01 


91.32 


7.254 


6.117 


50.8 


S8.2 


3 


0.231 


0.92 


17.214 


111.910 


1.13 


101.66 


7.183 


6.042 


51.0 


56.2 


4 


0^3 


1.25 


1 7.504 


113.240 


0.69 


102.45 


7.404 


6.043 


53.5 


S7.9 


3 


0^07 


0.37 


25.426 


167,420 


0.89 


139.69 


7.466 


6.079 


71.2 


82.0 


6 


0^32 


0.35 


22.921 


153.220 


1.24 


149.65 


7.267 


6.010 


64.4 


74.1 


7 


0.234 


0.89 


18.228 


121 ,390 


0.82 


138.88 


7.347 


5.942 


54.3 


59.8 


a 
0 


1 J 


u.oo 






u./u 


QO tin 




6,197 


65.5 


74.1 


9 


0^00 


0.^ 


23.170 


153.690 


0.82 


118.89 


7.451 


6.112 


65.1 


74.9 


10 


0.296 


0.56 


19.397 


129.810 


1.39 


143.46 


7.145 


5.957 


57.4 


63.S 


11 


0.232 


0.77 


18.145 


119.250 


0.79 


125.85 


7.381 


5,977 


54.0 


59.3 


12 


0.208 


1.03 


20.385 


133.590 


0.66 


92.73 


7.490 


6.159 


59.6 


67.0 


13 


0u201 


0.66 


19.854 


130.420 


1.06 


161.42 


7.264 


5,907 


57.3 


64.1 


14 


0.228 


0,77 


18.179 


119.100 


1.11 


141.20 


7.214 


5.926 


54.6 


59.4 


15 


0^2 


0.68 


19.149 


126.480 


0.97 


131.35 


7.295 


5.984 


54.4 


61.3 


16 


0.201 


0.81 


21.194 


137.480 


0.69 


101.32 


7.487 


8.133 


59.3 


68.9 



[«5] 





1 S^vthMj 


vtiM 


taUlEMA) 






















(VO^I V) 


(VD— 14 V) 


(V0-1V) 


(VD-MV) 


lOfi/Mf.l 


loft/lonji 


(VO^t V) 


{VCW1 V) 




<V0-1 V) 




(VIGUIOV) 


(V<W10V) 


(VQmITJV 


{VCU4JV| 






_iyG-.14V> 


(mm 


1 


0.334 


-2.75 


11,123 


52.796 


1233 


1.09 


5.948 


7.685 




53,6 


2 


ai8S 


-2.35 


12.1S9 


57.4*1 


10.89 


0.99 


6.048 


7.784 


49.7 


51.8 


3 


0.190 


•2.34 


12.12S 


57S45 


S.63 


1.04 


6.333 


7.748 


49,5 


61.7 


4 


0.173 


•3.40 


8.701 


30.041 


12.S8 


1.34 


5.640 


7.464 


46^ 


46.5 


S 


0.188 


•2.43 


12.999 


62.768 


18.38 


1,08 


5.850 


7,764 


56w7 


56.7 


9 


0.212 


-2.31 


14.371 


68.065 


15.03 


0.87 


5.381 


7.893 


57.6 


60.7 


7 


(3JM6 


•2.44 


12.489 


60.448 


26.59 


1.02 


&872 


7.773 


53,1 


54.6 


« 


0.305 


-4.1© 


7.131 


31J638 


13.66 


1.09 


5.718 


7.466 


47.6 


47.6 


9 


0.207 


•2.52 


12.394 


59.216 


15.56 


1.19 


5.S01 


7.697 


54.3 


56.6 


10 


0.2D5 


•Z43 


12.907 


60:554 


8,67 


0.87 


6.274 


7.843 


54.0 


55J 


11 


aiw 


-2.43 


12.312 


5aj»9 


13.12 


0,96 


5,972 


7.764 


$2.0 


53.7 


12 


0.246 


-4.16 


7J11 


32.346 


10.84 


i.oa 


SJ97 


7.501 


48.5 


46.6 


13 


a 106 


-2.75 


11. m 


52.046 


14.05 


0.91 


5.896 


7.757 


52.0 


53.1 


1-4 


0.216 


-2.4S 


^^J^S4 


57.768 


10.06 


0.8S 


6.066 


7.632 


50.7 


52.9 


19 


0206 


•223 


11.344 


56.603 


14.72 


a75 


5.867 


7.878 


46J 


47.8 


16 


0206 




a.di4 


40M 


9.60 


a84 


5.972 


7.688 


46.9 


47.3 



[0 0 7 5] *?qifia»T-Jii/-ifMB^a^l:ufc^r^B^0i/y 

=^>^m\^^tzTFT^j^mLtzf)^K SM (S-Value) K 
oVNT^Si mi. 2SU^*2~«5^#0S) ^ 

2V/decademr^(Cfc6o ffl^.-^.:^!*: i: LT t> . S«-4CO 
Pf^-^j^/USTFT-efigiJ^,^.! tSCDXoii^O, 3V/ 
decade^iSK,X^^i^M^.^^h^h(0(D^ 0. 2 — 0, 
3 V/decade(7)ffill(Ct5 ^ * o T V ^ 5o S t ~m 

:)jth N^^^^'ji^mr F TO s iAcom-mmiizmiix 

10 0 7 6] 1 6(Om^.^s(DSiS.(DW'^imt. N^^^-^ 
/U^TFTtwBILTIi. m^'lXltO, 2 3 0V/decad 
e. Stg-4T'{10. 2 1 9V/decadeTfe5o Pf^-T-t^/U 
MTFTBILrii. a«-lT'{iO. 2 3 4V/decade. S 
*g-4-C(10. 2 1 8V/decadeT*S>^, w (75 J: 9 (C S jl 
(^¥*&»10. 2 1-0, 2 3V/decadeT'feo7to 

[0 0 7 71 ii^. ^^^y^±:^VW^fS.^tltiT F T(D 
SimtO. 4 — 0. 5V/decade(D®|l;ii5iSJg-e$>ofco 



::t5r#x.5i:. 6 o 0''C«T(7)^n-ir;^rfijS-Cf^SJ§ 

ix:t*||JfeJf^ffiTf± S fi:^ 0 . 4 V/decadeiJATiCf^ ^ 
tt^X^. iX^ff^iiCltO. 2-0. 3V/decadetC-r'5:: 

[0 0 7 8] *2 — 5^C:^ol/^TSfi (S-value) (OffiCO 
^^(OM^lt^:XT(Dt^^X$y^o Ion tf±;f>'mj)f£(D 
TFT;6S:^> (on) 4^S(C$>SB#{Cgf&n5 
K U-r vmSETfe So lon-l t Ion-2tt K U-T >«JEVD 

[0 0 7 9] loff{tTFT tlt:^ym^h^\^^\tV—:^ 
mmcDMXhr). TFT^^>iryit)im{zh?>t^izmtli) 

^^M5:^LTV^Sc Ioff/Ion;6^:;^^V>{5t';^-r 
[0 0 8 0] vthli-«{::L#i^ftfl;JEiri¥«JxS#>^ 

^*L. m^i'£TFTi^^:tyvi:miizm^m^t^(D^- 
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[008 1] u±nm Ltz t *j t) , a«-i t s«-4<ox 

S^f1=(wt(§X.liSffl[^5 0. 2~0. 3V/decadeCDTFT 

OTT F T fii^-/j:#tt;J5g^ $ tl^ip/jJT^T^-f^-v 
MOSScD-r^— i^-fe:/^-^^-^ ,y5^>-^^^(-$f 
:*"j5fetcSLT, Ste-ltS«-4(OXS^fe{t(C|5g^$ix-5 

10 0 8 2] ^ajxtf,. *PJ^»4>T-(i, #fBK-> y 3 > 
V^fcd^ 3idf">-r U— f (75 J; 5 u— if© 

«©?a«T'l 0~2 4^PB^S^(7)JDfi«lSi-5*-fe-^. 

[0 0 8 3] m^BitjL.m(D^^^mmi-?> ztic^^ 

5 0~7 Ocm2/Vst1-3r i:;jSr-#5, 

[0 0 8 41 zzxit. ^mi^^=i:m^-r?>'^ie&^m- 
i^mmt LT, ^B^BW->y ^^K^^a^B^bLfc^^ft-^ 

\ -SilSL^c ^ 

[0 0 8 5] :mmrm 2 ] njgjp^^ 1 f iaej-t-^s 

^S-U -4T'f4, :*:^<^TFTC0Sfg{4 0. 2~0. 3V/ 

^ ->-v u - if {C J; o T^alf t: $ #SSfB •> y 3 VIRS: 
ffll^TTFT^S{5t$Lfc(4\ y = >Kw?i^^Xg 
SrX^-rS w ttCioT, Sffi^O. 1 V/decadeST'fi 

[0 0 8 6 J WT, ia7(7)7n-|2|, i 2(O»fffi0S: 



**ifeff^li(73TFT(4El8W«iS (S;K-1(75TF 

T 1 1^ i:t-$> 19 . i^fsir •> y => ^Js^^B-fkxm 
[0 0 8 7] (mwimmmxm.) ^-r. mm4o it 

LX. S-iy^a^n 3 7:ff7:^mm (a-^^-i/ft 
6 4 0t:-e»D^«iSL4I^PBl;iWt-C^S*-C?&^ 

[00 8 8] (Tmrn^mz-m) jsJctc, s« 4 0 1 ± 

{;:T«6M4 0 2 ^m^-tZ^ TrnmA 02b L-T. T E 
OSi^* (O2) ^WmifMzL.. T'yX-rcVD^ 
aiCioT^ibi^y =ii'^?r2 0 0 nmCoe^fcJtiHL 
fco AfelK^I<l=l4S«aS4 0 Ot:. ffi^jO. 3torr, R 
FttS;^3 0 0Wi:L. ;«f:^jSl*J4TEOS 1 Osccm, ®J 
*5 0sccmtL^. ^HJSJl^^-ett, T«im4 0 

2<Dmmm. ««*pi^T-4i$Ba, e 4 ot:-cT«!i«4 o 
[0 0 8 9] m^^'yvr^ym^mum) ^izTm 

K4 0 2±|;i, *JJ:-?-5 4 nm05fl[$©^fi{f->y ni^ 
K4 0 3^^>7> (SiH4) ^H^FtC^yX-rCVD 
^Stwcto-C^aLfc. fi)clK^#tt«mfE3 0 0=C. 
EE:f}0. 5torr, RFai;'3 2 0W, -Xy 1 0 

Osccmi Lito 

[0 0 9 0] (^B^B«->y ra^lK^fafkXS) **J£ 
mmX'tt. 1 3 0 6 5 2 ^^^|E«gOS^ff§: 

flJfflUT, N i Sr^BlK->y 3VM4 0 3(C^APL. r 
<ON i W«!ittf^ffl<SrfiJfflLr*ft5C->y aVIBIi^ft-ftL 

tT. ^^B^i^y =>'^4 0 3(D?Sntt5r^efc»Lfc, 
iJcJc^f :^=i-^(Cj;oTS«4 0 1 SrlilfeL/^f). = 

>m4 0 3{CjgTLT. #^fi«->y =.V)»4 0 3^®{C 

T> i'3-^(cj:oT;^fc->K7-r ([Hitei$^20oo 

rpm, 6 0#rBl) twioTSSSLfco l^fa jf >> y = >K 

4 0 2«0«ffi(C(4=j/^/i.^;g-g4 q 3;65Ji^^$tl. jS 
<754^^T', e4 0 3(*3(^=5'^/K±^BB^->y =i>'^4 
0 2 iJ|Lfc#t^t/£o-CV^5, (012 (A)) 

[00 9 1] /£ib\ :^^'/-/u^?K(c«i:jiiji3i[-eiopp 

tCi3(t-5N i 1 X 1 0 18~ 1 X 1 oZOatoms/cmS 

-y'^jVUmzh=^y<J\-V {Co) (Fe) , 

(Pd) . (pt) , ^ (cu) , ^ 

(Au) , ^/\^T=:.<^J^ (Ge) . $& (Pb) ) . ^/P 
(Ge) A-lbiitftufcTc^^ftt^^TcSRi: UTffl 
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[0 0 9 2] Z9L-CIII12 (A) <r)iikMm^'htlfz 
soot, 1 ^FBl07k*tUL(7)m. S*#ia«iCj3 
^^T5 5 0'C. A^^M^mX^. ^(D^±%'^m%K 

J^<r>7^^^&^ 1 . 2nim/sec(C X^X^M^^JV^—^^ 
;4S 3 3 SmJ/cmZfC/jri ^okz Lit. mm^&mi: U—f^ 

#S*v'y='VlK4 0 4(C^ttLfco (012 (B)) 
[0 0 9 3] ^^BlLXS-CCOiPf^jaSfi 5 0 0 ~ 7 0 0 
"C. ft*6<J(wf4 5 5 0~6 5 0 i:i-tLl^J;V\ rtLtt, 
- y t -> y = V^SS^S LT y f-'T KYI: L^tlBS^yf 

(rii=?tL. ^B^Bir->y =^i^K4 0 2^-p,T«^4 0 itc 

[0 0 9 4] ('^•;/i5'y ^i/XS) *^Ififf^S-e(4. 

^iti:mmTLith^mtti:i>o ^^x:^Mm^mx 
[0 0 9 5] ^B^Bfkxm*iTm. ^<k->y=i^)K 

T?JiC5-r;^i5'|fei^^4 0 S^rJF^/^JtLfco ^fkv-y^VlK 

(D^m^Wit. m.n:ff^TEos (ggai osccm) . is 

* (5S*5 0sccm) ^m\'\ S«?a^4 0 0'C, JE;^ 
0. 3torr, RFffi;^3 0 0WtL, mt'y }) =' 
1 3 0 nm(Z)ll${C^igLfc, -frLTs ->-i/L 
-C. y >'Sr^*D-t-5fc*rog|PiE54 0 5 a Srfl^^Lfco 

[0 0 9 6] ^LT, K-fVi/fetcio-C. 
-=i'^i?^lfe^4 0 5S:-r;?.^{;tT#^B^B->y =■^'^4 
0 4(cy K-f V^^Lfco K-t°>'i/;</X(C7K^ 

(H2) -e5%iC;ffir«;L.fcPH3$rffifflLfc„ K-l^Vi/ 
^fefrli. *DjS«£ElOkV, RFm;^5W, K:^ K-Xfi 
(±5 X 1 0l4cm2i: Lfc, 

[0 0 9 7] F-fVi/lCioT, y:/gsjD^^4 0 6 

;isj^fiE$ixfc. rrT'i±. y :/^*n«^4 0 6 Jit^1-<o® 

m^^^y^"J yy$Mi$.4 0 7 t^^:iti,ci-^, yv 
^ApM^4 0 e^ioy >«;g[±i X 1 oi9~i X 1 o2i 

atoms/cra3 i: /.C S J; 9 1:: s BP #5.,^b1 •>y=iV^404 
(^y-y^ y ^^^^4 0 7) {C*3(t5=^5"^/waiS(D 

i-bl^l OfSirJiSiolci-^r i:;4WiLV\ 
(m 1 2 (D) ) 



[0 0 9 8] ^L-c. u '^mmmi$.i 0 8i:mi^Lti 
s*#ffl«tf-c% eoot;. i2^fei*pfib-c, 

^5'^' y >^^tR^4 0 7l*3(D=.5"^/US:y y^ y >'>:^L 

yt, y-y^J' y >'^^cDfcfe<oipfift*a.aia*tt, 5oo~8 

oot:. ^!f*L<{46 0 o~6 5 ot;t L. ^tzimf^ 

KI42~24I^Fb1 (isf* t<l48~l 51^^) t-fSo 
[0 0 9 9] iPfSi^LStCioT. fi^y-y^'y >^M^4 

0 7i^(D=s''ir/wisy :^^jp^yc4 0 e^xfeSLT m 

12 (E) 4^cD^fnT^i-) , mi$.4o 6p^(DV >icm 
SSns. rtbtcioT. ^y-y^y >i/M^4 0 7' 

14= y -Jr/PSISSr 5X10 17atoms/cm3t/(,T (^f * L < 
tt2 X 1 0l7atoms/ cin3 UT) t-*TiSS$it2.„ 

mi 2 (E) ) 

[0 10 0] /iib\ ^^"C-tis IMS mm-Hk^^i-^ 

^«f) {«:J:S«ltfciTPS;iS5 X l O 17atoms/cm3 S^T'fc 
d^Ti < i t, 1 X 1 0 14~ 1X10 15atoms/cm3 S^tC* 

[0 10 1] r 5 L-c^^yy/K^y-y^^ y vyxsjss*^ 

y =iv]^4 0 4$r Ky'f'^-y^Vi/iwT^-?^'— =^>i/L 
-C T F T 4 0 8 ?rfM Lfi„ r r T-fi^y -y 

^yvy0«E4O7' (D^^mmLx. TFT<r>^mW' 

S4 0 8?rffM-r5o ^yy/i'^ry-y^ y Vi/Lfcy >- 
^JPM« 4 0 6 LT 5 r i: L 

V\ r 5-t-5r i:-C=->'yyPd5St;5TFT(Di|i^*f*:)i4 
0 8l*3-.i:jS»fe«i:i-5ri:Sr6S{f5, (Hl2(F)) 
[0 10 2] *fc. ^s/y/U^rl^^-t-Sfcfctcy V^fij 
fflLfc;45, y i^Jii^citat^. rv^^:/^^^© 1 5 

[0 10 3] -'^^-=>:J^«lTmi4. HJfifl^fli 1 -CtftB^ 
Ufc i 9 ic. 1 i: |i]«(7)^{'t:TXmS7~xmsi3?r 

«ii!>:lCfTO\ 1^— S«4 0 0 JifC, Nf^^^^/WMTFT 

[0104] ifmmmm<DT f t tj^jgji^«i itmz^ 
# (</-< hmmffi. Ku-i-v«jEtt^) T% m^6<jii#tt 

0. 1~0. 1 5V/decade (S«ri:tCJ:i9S/jJ5) * 

0. 1~0. 3 V/decadeOtSia(C5^-;flJLTl/'' fc„ 
fiSrO. 1~0. 3V/decadet-t-5wi:;iST'#fc. 

[0105] *3iJSJF^ST'ttt3^ Lfc#^B^B-> y =1 ym<o 

ffMXSfis BP*p#^B^BK->y ^iv^osgB^B^litci^yy/u 
•> y = v|g|F^<o»j^7c3S?Sr^*-r 5 XgJi, 6 0 0 X,\lk 



(13) 



«FBa ¥11-307781 



10 10 6] mmmms] :^mmmmx'(i. mmm 
BB^^T^iift (AMLCD) izit^mLitm^m-ro lais 

(4 AM L C D (Dm^(Dm^ S: ^f, 
[0 1 0 7] 01 3 (A) (CfcVNT. 5 0 1 l4T^x-f 

y-^ffl^SlHK 5 0 3. KBOKftdlj^ 5 0 4 /iSJ^ 
fig$tvri''5, Si!j|slifSt4Nf--r^-/i'^TFTi: P^-^ 
^yP®T F T t ^ffiM^tw^-^^-^t^-frfcCMO S IHISS^ 

1010 8] li*-^ h I) ^^m^5 0 2->^mwsm^5 o 

3 . 5 0 4 (iMMWm 1 . 2 T**LfcXSl-tSoTf^S 
L.fcTFT(Cj;oT»fig$ixTV^-5„ iai4;c(4, ®^ 

^ h y ^';^iH]K5 0 2co;^'r -yf-> i^m^o^wimm^m 

Sr^i", 01 4<DTFT»4ia8{;i^LfeTFTi:|^C-C 

FTir, P^^^/WSTFT5:|^-£«±(Cf^$g-r-5, 
**5. *«M<OTFT05«5t{4|gl8CO«itlC[l^$tl5 

[0 1 0 9] 7ijb\ ^tblHlKS 0 3, 5 0 4C0CMOS 
0^**^-t-S N^-^^yl^MT F T t P f^-r ^yP® T F 

TI4. y-;^m^i 1 3. \f\^-(>mmi i 4^jg^-r 

lO 1 1 0] TFT^S^fifeLfc?,, TFT^S^gr^i^ 

5 1 itiiij^Ms 1 2(DTmtf£^ittf). w-mtrntm 
4 1 < . mmm-^mmvh?>, y s Kwfitfcr y 

[ 0 1 1 1 J ^(r. srsii^iSi^s 1 1 (c K u-r vm« 1 

1 4(;i*i"rsn>-^^ |.7h-yw5.^p-^5^ -^LT;^/-? 
■y^feiCT I TO^<Jr 1 2 0 nm(Di?:$(::^]g[L, 
-=:^^^LTSa§S!«)iii^lK5 1 2*?i^figL^, f£)3. 
®*m@5 1 2 5rKltMi1-^^-g-(C{4. wm^tlrSW 

5 1 2Srff0fi£m{fctv\ :ittfcJ;o-C, Ti^x-CT'-^ 
Ny ^^SffiS 0 l;d5^mi-5, £>g{;f£:i:-CT 

^^'T'-TT'^ h y i:';^s«5 0 i«aD{c!4iaiPiiK*s?gj^$ 

[0 1 1 2] nil 3 (A) ;C;T^-rAMLCDT-(4, 
x^T'-r hy ^;;^S«5 0 1 i:*]-(6]Stg 5 0 5 irTiS^Sffi 

y i?;^a«5 0 i(?5is®i4?:?ttJLT*j'9. ro?:?aiL 
TtiSlcff^fiK^ttyci^tllUiffii^i;, fpc (^i^Jf-yT-Vu 

• ^y h • i^-d^s, h) 5 0 6z)5«igg$i^Tl/^S. - 
WF PC 5 0 eiCtoT^gB^t-^zJSStgc 0 1±<DIhIK 



10 113] FPC 5 0 eSrSJ'^rt-lt'SffiSrflJffl 

LT I C^S'7'5 0 7, 5 0 8^5St9ft«t<b^tTV^5„ 
C ti f> w I c ^ y y li t'x;t{t-^<7)«ig(piK, ^ ^ 5 

5o mis (A) Till Cf^5'y(42ffia^)#lte>t^T 

[0 114] itz. AMLCDfi, 121 3 (B) (D^/£ 

Ml^iit*)^^^ mi 3 (B) {C*5^^T013 (A) t 

(A) t?I C^s/7•:iS^ToT^^fc^t■§■^!!,s^, 
±{C T F T t o T Ji^fig $ ixfc n i; [5]|^ 5 0 9 i 

Qt^iblHligS 0 3, 5 0 4 ill«(CCMOS[HlK** 

[0 115] *:|IJiS^jOAMLCDf4y7>y:^-r 

;^i5'^T^7^^:^-^ hy i^;?.S^(c£S:{t5«^ (bm o 
n TFT) ^:ix(cJnxTSffr6]fliJlc:/7 

jo 1 1 6] ^it. *7-7^/U^-^fflv^T*7-^ 

^^froTt^V^L. ECB (a#»Ji91S®Jff) ^— 
K. GH (y^hxt^^^h) ^-K/j:i:*T-?Sa%^^ftL, 

[0 117] ^yt, #M¥8-i5686-^<^ai::|S«$tife 

10 1 1 8] *fc, w.fB^7n^m^^^^xmm'Liti>^. 

So 

[0119] mmmm a ] ^jsji^ii 3 tci^ am 

[0 12 0] ^•©^/im^^aigt LT(4. t'x;r;!7> 
TV, ^5' K^"?> 

[ 0 1 2 1 ] D 1 5 (A) \-m^mmxh i o 

0 1 . 1 0 0 2, "^^Xti^ 1 0 0 3. 

^Sl 0 0 4. ^f^;^-f yf^-l 0 0 5. rvr^M 0 0 
6t?«^S$tl5, *S«Wtt^^tii;/3a5l 0 0 2. 
A;'7fBl 0 0 3. *^i£ai 0 0 4 4${cigffl1-5:ii:;45 

[0122] iai5 (B) I4tr^:t*p<7t?*>'9. 
110 1. «^iggg 110 2. ^^sxtiU 1103. ^ 
f^^^-Y y^l 1 0 4. >"<yr y-1 1 0 5, SlftSRl 1 
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0 6T-«J5K$tL-5„ ^m^mit^TT^mSl 10 2. 

10 3, S^asi 1 0 6(Ciiffli-5 - i:;6Sf t 

(0 1 2 3] mi 5 (c) i±^-/<-r/u=:/e3.— (■^■ 

-tVU=:/fi-^') T-fe!9 , 2 0 1, ;(7^ 7^ 

1 2 0 2, 2 0 3, 2 04, « 
^ISB 1 2 0 5 -Cflf^KSixSo *SI§Wtt^^fta5 1 2 0 
3, S^i^ei 2 0 5t^{c:iifflt?#5, 

10 12 41015 (D) K^[>:/ 
-(■Vh<0. 1 3 0 1 , S^gfi 1 3 0 2, /^i^ KgB 
1 3 0 3T'«^!g$iL5„ ^^m^tm7^:mS:l 3 O 2}Cig 

[0 1 2 5] 01 5 (E) {i^JTmy^i^:^^ f--X^h 
<0. *flsi401, ?tai3402, «*^g 1 4 0 3, 
{BJtC— 1 4 0 4, y 7 1/^?^?— 1 4 0 
5, 1 40 6, :^i^V->1 4 0 7Vm^^ti^, ;*:|8 
B^(4«/T^$IBl 4 0 3{ciiffi1-5- i:;a5-C#5o 
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